SVENSK STANDARD  SS-EN 60909-3

SVE NSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2010-06-21 2 1 (1+56) SEK TK 73

© Copyright SEK. Reproduction in any form without permission is prohibited.

Kortslutningsstrommar i trefas vaxelstromsnat —
Del 3: Strom vid dubbelt jordfel samt

partiella strommar genom jord

Short-circuit currents in three-phase a.c. systems —
Part 3: Currents during two separate simultaneous line-to-earth short-circuits and
partial short-circuit currents flowing through earth

Som svensk standard géller europastandarden EN 60909-3:2010. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 60909-3:2010.

Nationellt férord
Europastandarden EN 60909-3:2010
bestar av:

— europastandardensikraftsattningsdokument, utarbetat inom CENELEC

— |EC 60909-3, Third edition, 2009 - Short-circuit currentsin three-phase a.c. systems -
Part 3: Currentsduring two separ ate simultaneous line-to-
earth short-circuits and partial short-circuit currents
flowing through earth

utarbetad inom International Electrotechnical Commission, IEC.
Standarden ska anvindas tillsammans med SS-EN 60909-0, utgava 1, 2002.

Tidigare faststilld svensk standard SS-EN 60909-3, utgava 1, 2004, giller ej fr o m 2013-03-01.

ICS 17.220.01; 29.240.20

Denna standard ér faststalld av SEK Svensk Elstandard,

som ocksa kan Iamna upplysningar om sakinnehallet i standarden.
Postadress: SEK, Box 1284, 164 29 KISTA

Telefon: 08 - 444 14 00. Telefax: 08 - 444 14 30

E-post: sek@elstandard.se. Internet: www.elstandard.se




Standarder underldttar utvecklingen och héjer elscikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler fér bl a
sakerhet, prestanda, dokumentation, utférande och skotsel av elprodukter,
elanlaggningar och metoder. Genom att utforma sadana standarder blir
sakerhetskraven tydliga och utvecklingskostnaderna rimliga samtidigt som
marknadens acceptans for produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska I6sningar och
metoder som astadkommer den elsdkerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dir Sveriges rost i standardiseringsarbetet inom elomrddet

SEK Svensk Elstandard svarar for standardiseringen inom elomradet i
Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK &r en ideell organisation med frivilligt deltagande fran
svenska myndigheter, foretag och organisationer som vill medverka till och
paverka utformningen av tekniska regler inom elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stddjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &r svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna dr 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavagift till IEC och CENELEC.

Var med och paverka!

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter ar valkommen att kontakta
SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 60909-3

NORME EUROPEENNE
EUROPAISCHE NORM March 2010

ICS 17.220.01; 29.240.20 Supersedes EN 60909-3:2003

English version

Short-circuit currents in three-phase a.c systems -
Part 3: Currents during two separate simultaneous line-to-earth
short-circuits and partial short-circuit currents flowing through earth
(IEC 60909-3:2009)

Courants de court-circuit dans les réseaux Kurzschlussstrome in Drehstromnetzen -
triphasés a courant alternatif - Teil 3: Strome bei Doppelerdkurzschluss
Partie 3: Courants durant deux und Teilkurzschlussstrome Uber Erde
courts-circuits monophasés simultanés (IEC 60909-3:2009)

séparés a la terre et courants

de court-circuit partiels s'écoulant
a travers la terre

(CEI 60909-3:2009)

This European Standard was approved by CENELEC on 2010-03-01. CENELEC members are bound to comply
with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European Standard
the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and notified
to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus,
the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia,
Spain, Sweden, Switzerland and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

Central Secretariat: Avenue Marnix 17, B - 1000 Brussels

© 2010 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 60909-3:2010 E

SEK Svensk Elstandard



EN 60909-3:2010 -2-

Foreword

The text of document 73/148/FDIS, future edition 3 of IEC 60909-3, prepared by IEC TC 73, Short-circuit
currents, was submitted to the IEC-CENELEC parallel vote and was approved by CENELEC as
EN 60909-3 on 2010-03-01.

This standard is to be used in conjunction with EN 60909-0:2001.

This European Standard supersedes EN 60909-3:2003.
The main changes with respect to EN 60909-3:2003 are listed below:

— New procedures are introduced for the calculation of reduction factors of the sheaths or shields and in
addition the current distribution through earth and the sheaths or shields of three-core cables or of
three single-core cables with metallic non-magnetic sheaths or shields earthed at both ends;

— The information for the calculation of the reduction factor of overhead lines with earth wires are
corrected and given in the new Clause 7;

— A new Clause 8 is introduced for the calculation of current distribution and reduction factor of three-
core cables with metallic sheath or shield earthed at both ends;

— The new Annexes C and D provide examples for the calculation of reduction factors and current
distribution in case of cables with metallic sheath and shield earthed at both ends.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN and CENELEC shall not be held responsible for identifying any or all such patent
rights.

The following dates were fixed:
— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2010-12-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2013-03-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60909-3:2009 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year Title EN/HD Year
IEC 60909-0 2001  Short-circuit currents in three-phase a.c. EN 60909-0 2001
systems -

Part 0: Calculation of currents

IEC/TR 60909-2 2008  Short-circuit currents in three-phase a.c. - -
systems -
Part 2: Data of electrical equipment for
short-circuit current calculations
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SHORT-CIRCUIT CURRENTS IN THREE-PHASE AC SYSTEMS -

Part 3: Currents during two separate simultaneous
line-to-earth short circuits and partial short-circuit
currents flowing through earth

1 Scope and object

This part of IEC 60909 specifies procedures for calculation of the prospective short-circuit
currents with an unbalanced short circuit in high-voltage three-phase a.c. systems operating
at nominal frequency 50 Hz or 60 Hz, i. e.:

a) currents during two separate simultaneous line-to-earth short circuits in isolated neutral or
resonant earthed neutral systems;

b) partial short-circuit currents flowing through earth in case of single line-to-earth short
circuit in solidly earthed or low-impedance earthed neutral systems.

The currents calculated by these procedures are used when determining induced voltages or
touch or step voltages and rise of earth potential at a station (power station or substation) and
the towers of overhead lines.

Procedures are given for the calculation of reduction factors of overhead lines with one or two
earth wires.

The standard does not cover:

a) short-circuit currents deliberately created under controlled conditions as in short circuit
testing stations, or

b) short-circuit currents in the electrical installations on board ships or aeroplanes, or

c) single line-to-earth fault currents in isolated or resonant earthed systems.

The object of this standard is to establish practical and concise procedures for the calculation
of line-to-earth short-circuit currents during two separate simultaneous line-to-earth short
circuits and partial short-circuit currents through earth, earth wires of overhead lines and
sheaths or shields of cables leading to conservative results with sufficient accuracy. For this
purpose, the short-circuit currents are determined by considering an equivalent voltage
source at the short-circuit location with all other voltage sources set to zero. Resistances of
earth grids in stations or footing resistances of overhead line towers are neglected, when
calculating the short-circuit currents at the short-circuit location.

This standard is an addition to IEC 60909-0. General definitions, symbols and calculation
assumptions refer to that publication. Special items only are defined or specified in this
standard.

The calculation of the short-circuit currents based on the rated data of the electrical
equipment and the topological arrangement of the system has the advantage of being
possible both for existing systems and for systems at the planning stage. The procedure is
suitable for determination by manual methods or digital computation. This does not exclude
the use of special methods, for example the super-position method, adjusted to particular
circumstances, if they give at least the same precision.

As stated in IEC 60909-0, short-circuit currents and their parameters may also be determined
by system tests.
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2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

IEC 60909-0:2001, Short-circuit currents in three-phase a.c. systems — Part 0: Calculation of
currents

IEC/TR 60909-2:2008, Short-circuit currents in three-phase a.c. systems — Part 2: Data of
electrical equipment for short-circuit current calculations
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